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57 ABSTRACT 
A stereomicroscope is equipped with an objective lens, 
a variable magnification optical system having an opti 
cal axis common with that of the objective lens, a split 
ting optical system splitting emergent light from the 
variable magnification optical system into a plurality of 
optical paths, and an eyepiece disposed in at least one of 
the optical paths, having a diameter larger than the 
interpupil distance of an observer. Thus, the stereomi 
croscope has advantages that, with a simple structure 
and easy adjustment, many people can make observa 
tions, the mountings of photographic and TV devices 
are possible, the directions in which plural observers see 
through the microscope can be changed, and eyestrain 
is difficult to occur which may be caused by the differ 
ence in magnification between the images of a bilateral 
observation optical system. 

8 Claims, 10 Drawing Sheets 
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1. 

STEREOMICROSCOPE INCLUDING ASINGLE 
VARIABLE MAGNIFICATION OPTICAL SYSTEM 

BACKGROUND OF THE INVENTION 
a) Field of the invention: 
This invention relates to a steromicroscope variable 

in magnification in which many units are arbitrarily 
mounted and a plurality of observers can make observa 
tions at any angle. 

b) Description of the prior art: 
In recent years, precision work in small areas, such as 

fine working and operations, has come to be largely 
done. Hence, stereomicroscopes through which fine 
areas can be viewed and three-dimensional positions are 
secured, are provided as its effective means. Addition 
ally, since cases have been increasing where plural ob 
servers must operate at the same time due to the preci 
sion work, it is desired that they can observe images 
with substantially the same magnification and stereo 
scopic visibility. There is also the improved demand for 
the attachments of apparatus using variable magnifica 
tion optical systems, such as photographic devices, TV 
cameras, and laser devices, to the stereomicroscopes. 
The conventional stereomicroscopes each have usu 

ally two or more variable magnification optical systems 
which are the same as one another. Hence, to enable 
plural observers to make observations, some of the ste 
reomicroscopes are such that, as set forth in Japanese 
Utility Model Preliminary Publication No. Sho 60-1110 
by way of example (FIGS. 1 and 2), optical paths ar 
ranged in a pair are each split into two so that the ob 
servers face to each other for observation. FIG. 1 is a 
side view showing the entire optical system of this prior 
art and FIG. 2 is a perspective view of its essential part. 
Reference numeral 1 represents an objective lens used 
common to the optical paths of a bilateral optical sys 
tem, 2 represents variable magnification optical sys 
tems, 3 represents beam splitters, 4 represents reflecting 
prisms, 5 represents optical path deflecting prisms, 6 40 
represents imaging lenses, 7 represents Porro prisms, 
and 8 represents eyepieces. 

Further, some of the stereomicroscopes are such that, 
for example, as set forth in Japanese Patent Preliminary 
Publication No. Sho56-144410 (FIGS. 3 and 4), the pair 
to the optical path is split and a pupil is divided at a 
position of the pupil relayed for a stereoscopic view. 
FIG. 3 is a front view showing the entire optical system 
of this prior art, and FIG. 4 is a plan view of its pupil 
dividing section. In these figures, reference symbol P 
denotes a glass block for adjusting the optical path 
lengths of the bilateral optical system, numerals 9 and 9 
relay lenses, 10 an image rotator, and 11 a pupil dividing 
mirror, in which like reference numerals indicate the 
members having like functions with those shown in 
FIGS. 1 and 2. 
Other stereomicroscopes are, as stated in Japanese 

Patent Preliminary Publication No. Sho 61-172111 
(FIGS. 5 and 6), such that three or more variable mag 
nification optical systems are incorporated therein. 
FIG. 5 is a front view showing the entire optical system 
of one embodiment of this prior art, and FIG. 6 is a plan 
view of the essential parts thereof. Reference numerals 
12 and 12a denote imaging optical systems including 
imaging lenses and 13 a mirror. 

In any of the prior art mentioned above, however, the 
split of optical paths for the stereoscopic view which 
make separate beams of light incident on the eyes of 
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2 
each observer, is performed by providing the variable 
magnification optical systems in a pair directly behind a 
common objective lens. Consequently the arrangement 
of a microscopic optical system is complicated. Such an 
optical system has encountered the problem that, in 
order to enable a number of people to make observa 
tions as well as allow photographic and TV devices to 
be mounted, other prisms and variable magnification 
optical systems have to be added. Consequently the 
structure of the microscope becomes very complicated 
and bulky. Further, there have been problems that, to 
change the directions in which plural observers see 
through the microscope, the whole of the variable mag 
nification optical systems must be moved and rotated 
which make the structure more complicated for the 
difficult adjustment. Moreover, the problem has arisen 
that the use of a plurality of variable magnification 
optical systems makes the system liable to produce an 
error of adjustment because of the difference in magnifi 
cation between the images of the bilateral optical sys 
tem to be observed and develop eyestrain attributable 
thereto. 

Also, an optical system is available in which a pair of 
eyepieces is disposed through reflecting members be 
hind a single objective lens for the stereoscopic view. In 
the optical system proposed by Japanese Patent Prelimi 
nary Publication No. Sho 61-61118 shown in FIG. 7 for 
example, by changing the angles of mirrors 2a, 3a and 
2b, 3b in pairs, the courses of rays of light are altered 
from the optical paths indicated by the broken lines to 
those by the chain lines, and the internal inclination 
angles of the bilateral optical path are changed accord 
ingly so that correct stereoscopic visibility is secured. 
This example, however, fails to show the combination 
with the variable magnification optical system. 

SUMMARY OF THE INVENTION 

It is, therefore, a primary object of the present inven 
tion to provide a stereomicroscope with a simple struc 
ture and easy adjustment. 
Another object of the present invention is to provide 

a stereomicroscope when plural people can make obser 
vations, where mountings for photographic and TV 
devices are possible, and the directions in which plural 
observers see through the microscope can be changed 
with ease. 

Still another object of the present invention is to 
provide a stereomicroscope which maintains constantly 
stereoscopic visibility when magnification is changed 
and does away with the need for the distance between 
the ocular optical systems to change. 
According to one aspect of the present invention, the 

stereomicroscope includes an objective lens, a variable 
magnification optical system disposed on the same axis 
as the objective lens, an optical path splitting optical 
system disposed on the exit side of the variable magnifi 
cation optical system that splits emergent light from the 
variable magnification optical system into plural optical 
paths, and an observation optical system having an 
eyepiece disposed on at least one of the plural optical 
paths, in which the eyepiece has a diameter larger than 
the interpupil distance of an observer. 
According to another aspect of the present invention, 

the stereomicroscope includes an objective lens, a vari 
able magnification optical system disposed on the same 
axis as the objective lens, an optical path splitting opti 
cal system disposed on the exit side of the variable mag 
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nification optical system that splits emergent light from 
the variable magnification optical system into plural 
optical paths, and an observation optical system having 
a pair of eyepieces disposed in at least one of the plural 
optical paths. 
According to still another aspect of the present inven 

tion, the stereomicroscope includes an objective lens, a 
variable magnification optical system disposed on the 
same axis as the objective lens, an optical path splitting 
optical system disposed on the exit side of the variable 
magnification optical system that splits emergent light 
from the variable magnification optical system into 
plural, three or more optical paths, and an observation 
optical system having eyepieces disposed in two of the 
plural optical paths. 

In any of the cases mentioned above, the variable 
magnification optical system is single and the optical 
path is split for stereoscopic vision behind the variable 
magnification optical system. In this way, many people 
can make observations and the structure for enabling 
the mounting of photographic and TV devices is simple. 
Further, since any arrangement dispenses with the need 
for the movement of the variable magnification optical 
system even when the directions in which plural ob 
servers see through the microscope are changed, the 
structure is simplified and adjustment is facilitated. 
Moreover, the single variable magnification optical 
system makes it difficult to produce the difference in 
magnification between the images of the bilateral opti 
cal system that consequently develops eyestrain. 
According to a further aspect of the present inven 

tion, the stereomicroscope has an objective optical sys 
tem including a variable magnification section and a 
pair of ocular optical systems disposed at the exit pupil 
of the objective optical system. This arrangement lies at 
the positions where individual optical axes deviate from 
that of the objective optical system so that the object 
can be stereoscopically viewed at a predetermined in 
ternal inclination angle. There is also an optical path 
converting means making rays having the predeter 
mined internal inclination angle incident on the ocular optical systems, ifrespective of the magnification 
change, is provided between the variable magnification 
section and the ocular optical systems. Thus, this ar 
rangement maintains constantly stereoscopic visibility 
and dispenses with the need to change the distance 
between the ocular optical systems. 
These and other objects as well as the features and the 

advantages of the present invention will become appar 
ent from the following detailed description of the pre 
ferred embodiments when taken in conjunction with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1 and 2 are a side view showing the entire 

optical system of an example of conventional stereomi 
croscopes and a perspective view of an essential p 
thereof, respectively; 
FIGS. 3 and 4 are a front view showing the entire 

optical system of another conventional example and a 
plan view of a pupil dividing section thereof, respec 
tively; 
FIGS. 5 and 6 are a front view showing the entire 

optical system of still another conventional example and 
a plan view of an essential part thereof, respectively; 
FIGS. 7 is a view showing the optical system of a 

further conventional example having an optical path 
converting means; 
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4. 
FIGS. 8 and 9 are front and right side views, respec 

tively, of the optical system of a first embodiment of a 
stereomicroscope according to the present invention; 
FIGS. 10 and 11 are front and plan views, respec 

tively, of the optical system of a second embodiment; 
FIGS. 12 to 14 are front and right side views of a 

third embodiment and a view showing the relationship 
between the pupils of a variable magnification optical 
system and a pupil setting optical system, respectively; 
FIG. 15 is a view showing the optical system of a 

fourth embodiment; 
FIGS. 16 to 19 are views showing the optical systems 

of fifth to eighth embodiments, respectively; 
FIGS. 20 and 21 are perspective views of a convert 

ing optical system for an observation optical system axis 
height of the eighth embodiment and a modification 
example thereof, respectively; and 

FIG. 22 is a view showing the optical system of a 
ninth embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In accordance with the embodiments shown in the 
drawings, the present invention will be described in 
detail below. 
FIGS. 8 and 9 are front and right side views, respec 

tively, of the optical system of a first embodiment of the 
stereonicroscope according to the present invention, in 
which the arrangement is such that two observers can 
make observations at the same time. This optical system 
is equipped with an interchangeable objective lens 21 
collimating rays of light emanating from the surface of 
an object and an afocal variable magnification optical 
system 22 having an optical axis common with the ob 
jective lens 21 on the exit side of the objective lens 21. 
The afocal variable magnification optical system 22 is 
comprised of movable lens units 22a and 22b moving 
along the optical axis and a fixed lens unit 22c. The 
movable lens units 22a and 22b are shifted from the 
positions indicated by solid lines to the positions by 
broken lines, thus causing a change in magnification. On 
the exit side of the afocal variable magnification optical 
system 22, there is an imaging lens 23 which forms as an 
image parallel beams of light emerging from the vari 
able magnification optical system 22. A prism 24a is 
disposed on the exit side of the imaging lens 23 and splits 
the light beams into one optical path reflected there 
from and the other optical path transmitted thereby. 
For a first observer, Light transmitted through the 
prism 24a is introduced through an image erecting opti 
cal system (Porro prism) 25 which is composed of three 
prisms 25a, 25b and 25c for image erection, into an 
eyepiece 27 for the first observer, having an optical axis 
common with the imaging lens 23. On the other hand, 
Light reflected from the prism 24a on the other is twice 
reflected by a prism 24b and then reflected at a prism 
24c to be introduced into an eyepiece 26 for a second 
observer. Here, since the optical system composed of 
the prisms 24a to 24c has the arrangement of reflecting 
surfaces identical with those of the Porro prism and 
carries out the image erection and the conversion of the 
optical path to an observing direction at once, it is to be 
hereinafter referred to as the Porro prism 24. In this 
arrangement, all the optical axes of the objective lens 21 
to the eyepiece 26 or 27 are common with one another, 
and the effective diameters of the eyepieces 26 and 27 
are larger than the interpupil distances of observers. 
Consequently the eyes themselves of each observer 
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serve as an optical system for setting the pupil for ste 
reoscopic vision. 

Additionally, the arrangement is made such that the 
Porro prism 24 and the eyepiece 26 can be freely ro 
tated. For the first observer, they are integral with each 
other, around the optical axis of the imaging lens 23, as 
a boundary between the imaging lens 23 and the Porro 
prism 24. Similarly, the Porro prism 25 and the eyepiece 
27 can be moved and rotated, integral with each other, 
in regard to the imaging lens 23 as a boundary between 
the Porro prism 24 for the first observer and the Porro 
prism 25 for the second observer. Consequently, the 
directions in which two observers make observations 
can be freely altered. 

Since the first embodiment is constructed as in the 
foregoing and has the features that the variable magnifi 
cation optical system 22 is single and the optical path is 
split for stereoscopic vision behind the variable magnifi 
cation optical system 22, observations can be made by a 
number of people and the structure for mounting photo 
graphic and TV devices is simple. Further, since the 
directions in which plural observers see through the 
microscope can be changed without moving the vari 
able magnification optical system 22, the structure is 
simplified and adjustment is facilitated. Moreover, the 
single variable magnification optical system 22 makes it 
difficult to produce the difference in magnification be 
tween the images of the bilateral optical system which 
develops eyestrain. Also, observing optical paths for 
two observers are secured by splitting one optical path, 
so that they can observe images with the same magnifi 
cation and stereoscopic visibility. 

In the first embodiment, each of the Porro prisms 24 
and 25 is comprised of three separate prism elements 
and as such the use of these prism elements makes it 
possible to vary an inclination angle. A description will 
now be given of the method of changing the inclination 
angle of the optical axis of the observation optical sys 
tem for the first observer. The optical axis of the objec 
tive optical system between the prisms 24a and 24b is 
represented by a first rotary axis A1 and that between 
the prisms 24b and 24c by a second rotary axis B1. When 
the prisms 24b and 24c are rotated about the rotary axes 
A1 and B1, respectively, the inclination angle of the 
optical axis of the observation optical system will vary. 
Here, if the ratio of the rotating angle of the first rotary 
axis A1 to the second rotary axis B1 is taken as 1:2, the 
image will not rotate. The same holds for the prism 25 
for the second observer. Thus, the degree of freedom in 
the observing direction can be increased. Also, rotary 
axes A2 and B2 for the first observer are such as ar 
ranged to be perpendicular to the plane of the figure in 
FIG. 8 and to overlap with each other in FIG. 9. 
Although the image to be observed become dark, if 

Porro prism 24 and the eyepiece 26 are inserted, in sets 
of n, between the prisms 24a and 25a and a light amount 
divisional ratio is taken as transmittance: reflectan 
ce=n-- 1:1, n+2 observation optical systems can be 
obtained. Thus, by the split of the optical path subse 
quent to the prism 24a, the number of observers can be 
increased. 

FIGS. 10 and 11 are front and plan views, respec 
tively, of the optical system of a second embodiment. 
This embodiment comprises an objective optical system 
which includes an imaging optical system 30 capable of 
changing magnification, a pupil setting optical system 
which includes image erecting optical systems 31a, 31b, 
32a, and 32b for setting four pupils disposed at the posi 
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6 
tion deviated from the optical axis of the objective opti 
cal system between the objective optical system and the 
imaging point thereof, prisms 33a, 33b, 34a, and 34b for 
adjusting the interpupil distance, and four eyepieces 
35a, 35b, 36a, and 36b for two observers. Each of the 
image erecting optical systems 31a, 31b, 32a, and 32b is 
composed of a mirror and three prisms, which are de 
noted by further using subscripts a, b, c, and d to the 
corresponding reference numeral. The optical path for 
the first observer involves the image erecting optical 
system 31a and 31b, the prisms 33a and 33b for adjusting 
the interpupil distance, and the eyepieces 35a and 35b. 
The optical path for the second observer involves the 
image erecting optical system 32a and 32b, the prisms 
34a and 34b for adjusting the interpupil distance, and 
the eyepieces 36a and 36b. 

For this arrangement, a description will now be given 
of one ray tracing. Part of a beam of light emerging 
from the objective optical system 30 is laterally re 
flected by a mirror 31ba disposed out of the optical axis. 
The beam of light is reflected from prisms 31bb, 31bc, 
and 31bd, and incident on the interpupil distance adjust 
ing prism 33b. The light, after being twice-reflected by 
the prism 33b, is introduced into the eyepiece 35b. Since 
individual reflecting surfaces of the mirror 31ba and the 
prisms 31bb, 31bc, and 31bd are arranged similar to 
those of the Porro prism, the image can be erected. 
The second embodiment is constructed as mentioned 

above, and a simple arrangement of the pupil setting 
optical system leads to an easy change of the observing 
direction as well as a downsizing of the stereomicro 
scope. Further, by increasing the number of pupils in 
the pupil setting optical system (namely, by increasing 
the image erecting optical system, the interpupil dis 
tance adjusting optical system, and the eyepiece), the 
number of people who can make observations at once is 
increased without reducing the brightness of the image 
to be observed. Additionally, even when the increased 
optical paths are used for photographic and TV de 
vices, instead of for observation. The amount of light is 
not reduced by the light division. so that a stop can be 
stopped down and the image of a large depth of field is 
brought about. 
FIGS. 12 and 13 are front and right side views, re 

spectively, of the optical system of a third embodiment. 
This embodiment comprises an objective optical system 
in which the objective lens 21 and the afocal variable 
magnification optical system 22 have the same optical 
axis, imaging lenses 37a, 37b, and 37c setting three opti 
cal axes on the object side, an optical path splitting 
element 38a dividing the optical path for the first and 
second observers, optical path splitting elements 38b 
and 38c dividing the optical paths for other observers or 
photographic and TV devices, inclination angle deflect 
ing optical systems 39a or 39b for the first observer, and 
a pupil setting optical system including image erecting 
optical systems (Porro prisms) 4.0a and 40b for the first 
observer, eyepieces 41a and 41b for the first observer, 

65 

image erecting optical systems (Porro prisms) 42a and 
42b for the second observer, and eyepieces 43a and 43b 
for the second observer. The third embodiment is char 
acterized so that, an observation optical path C is split 
for use common to two observers and either of the other 
observation optical paths D and E or both of them are 
turned about the observation optical path C so that one 
or two observers can arbitrarily change the observing 
direction. 
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FIG. 14 shows the relationship between the pupils of 
the variable magnification optical system 22 and the 
imaging lenses 37a, 37b, and 37c composing the pupil 
setting optical system. In order to eliminate the differ 
ence in brightness between the images of the bilateral 
observation optical system, observation optical paths D 
and E are provided with the optical path splitting ele 
ments 38b and 38c so that photographic and TV devices 
can be mounted. Furthermore, the arrangement is such 
that each of the image erecting optical systems 40a, 40b, 
42a, and 42b is rotated about the optical axis lying on 
the entrance side, thereby enabling the interpupil dis 
tance to be adjusted. 
The objective optical system of the third embodiment 

has the same arrangement as in the first embodiment 
from the objective lens 21 to the afocal variable magni 
fication optical system 22. If, therefore, the optical sys 
tems subsequent to the variable magnification optical 
system 22 are incorporated in a common housing as a 
unit and separated from the objective lens 21 and the 
variable magnification optical system 22, the arrange 
ments of the first and third embodiments can be re 
placed with each other, so that the observation optical 
systems can be more arbitrarily selected. 

In the embodiments mentioned above, when the mag 
nification is changed, the courses of rays incident on the 
eyepieces vary. For instance, in the first embodiment 
shown in FIGS. 8 and 9, the optical paths indicated by 
the chain lines change to those indicated by the broken 
lines in the arrangement for the objective lens 21 and 
the afocal variable magnification optical system 22. 
Hence, the stereoscopic visibility of the image being 
observed varies with the magnification change. 

Next, a description will be given of the arrangement 
in which the stereoscopic visibility does not vary with 
the magnification change. 
A Galilean stereomicroscope using the afocal vari 

able magnification optical system to change magnifica 
tion is take as an example. The Galilean stereomicro 
scope, as depicted in FIG. 15, is constructed with the 
objective lens 21 collimating rays of light from the 
object, the afocal variable magnification optical system 
22, and an ocular optical system 53 composed of imag 
ing lenses 53a imaging the parallel rays and eyepieces 
53b. The objective lens 21 and the afocal variable mag 
nification optical system 22 constitute the objective 
optical system. As illustrated in FIG. 15, the afocal 
variable magnification optical system 22, although it has 
usually a bilateral pair of variable magnification optical 
systems, is comprised of a single variable magnification 
optical system in the present invention. The ocular 
optical system 53 is comprised of a bilateral pair of 
optical systems and can also be provided as a plural. 

In the afocal variable magnification optical system 22, 
the height from an optical axis 54 of the afocal variable 
magnification optical system to an optical axis 55 of the 
observation optical system (which is hereinafter re 
ferred to as an observation optical system axis height) 
varies with the change of magnification. When h is 
taken as the observation optical system axis height of 
the ray incident on the afocal variable magnification 
optical system and h2 as the observation optical system 
axis height of the ray emerging from the afocal variable 
magnification optical system in the case and where an 
afocal magnification is A, the relationship between then 
is expressed by 

A= hl/h? (1) 
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To make the stereoscopic visibility unchangeable, the 
emergent observation optical system axis height of the 
objective lens 21 (the incident observation optical sys 
tem axis height of the afocal variable magnification 
optical system 22) must be made constant. Further, 
because of the fact that the interpupil distance of the 
observer is constant, it is required that the observation 
optical system axis height of the ray incident on the 
ocular optical system 53 also be constant. In order to 
supply these requirements, therefore, the stereomicro 
scope of the present invention is provided with a means 
for adjusting constantly the emergent optical axis height 
in association with the change of magnification, namely, 
by movable reflecting members 56 and reflecting mem 
bers 57, between the afocal variable magnification opti 
cal system 22 and the ocular optical system 53. 
The relationship among an internal inclination angle 

a, an angle b made by two optical axes emerging from 
the afocal variable magnification optical system, and the 
magnification f3 of the afocal variable magnification 
optical system, is given by 

Assaab (2) 

As mentioned above, it is required that when the 
variable magnification optical system is used in which 
the internal inclination angle and the angle made by two 
emergent optical axes vary with the change of magnifi 
cation, a means for fixing an emergent angle and posi 
tion in association with the change of magnification by 
movable or rotatable reflecting members and deflecting 
members, are disposed between the variable magnifica 
tion optical system, and the ocular optical system. In 
this way, the stereoscopic visibility is constantly kept in 
the change of magnification, and the incident observa 
tion optical system axis height of the ocular optical 
system is made constant with the internal inclination 
angle unchanged. 

Next, the embodiments of the optical systems of the 
stereomicroscope of this type will be explained. In each 
embodiment, the requisite components are, of course, 
arranged, although the ocular optical system is simpli 
fied and such image erecting optical systems as in the 
first to third embodiments are not shown in fact. 

FIG. 15 shows a fourth embodiment of the present 
invention, in which the stereomicroscope comprising 
the objective lens 21, the afocal variable magnification 
optical system 22, and the ocular optical system 53 
including the imaging lenses 53a and the eyepieces 53b, 
is equipped with the movable reflecting members 56, 
such as prisms and mirrors, and reflecting members 57 
directing the reflecting light of the movable reflecting 
members 56 toward the ocular optical system 53. The 
movable reflecting members 56 are situated so that they 
move in the direction perpendicular to the optical axis 
54 of the variable magnification optical system in accor 
dance with the equation: 

hixA=h2XA2 (3) 

where 91 is the magnification in a first condition, h 1 is 
the observation optical system axis height at each re 
flecting surface of the movable reflecting members 56 in 
the first condition, 32 is the magnification in a second 
condition, and his the observation optical system axis 
height in the second condition. 



5,227,914 
Thus, according to the fourth embodiment, an inter 

nal inclination angle 8 of the objective lens 21 remains 
unchanged even when the magnification is varied, so 
that the stereoscopic visibility is consistently main 
tained. Additionally, even when the emergent observa 
tion optical system axis height of the afocal variable 
magnification optical system 22 varies, the incident 
observation optical system axis height of the ocular 
optical system 53 is kept constant because of the behav 
ior of the movable reflecting members 56 and the re 
flecting members 57. This arrangement dispenses with 
the need for the change of the space between the ocular 
optical systems 53. 
A fifth embodiment is constructed as shown in FIG. 

16 and has the same arrangement as the fourth embodi 
ment except for movable reflecting members 58. The 
movable reflecting members 58 moves parallel with the 
optical axis of the variable magnification optical system 
and satisfies the equation: 

h1XA1=(h1+d)xsin 28)XA2 (4) 

where f31 is the magnification in a first condition, h is 
the observation optical system axis height at each re 
flecting surface of the movable reflecting members 58 in 
the first condition, g2 is the magnification in a second 
condition, d is the movement of each of the movable 
reflecting members 58 in the first and second conditions, 
and 8 is the angle made by each reflecting surface of the 
movable reflecting members 58 with the plane perpen 
dicular to the optical axis of the observation optical 
system. 
The fifth embodiment is easily manufacture mechani 

cally because the direction of movement of the movable 
reflecting members 58 coincides with that of the constit 
uent lenses of the variable magnification optical system 
22. 
A sixth embodiment is constructed as depicted in 

FIG. 17 and has the same arrangement as the fourth 
embodiment except for the reflecting members. The 
rotatable plane-parallel plates 59, instead of the reflect 
ing members of the fourth embodiment, are disposed so 
that each rotational angle and zoom magnification of 
the plates 59 are changed in accordance with the equa 
tion: 

(1-A)xhi/ts sin 6-cos 8/(n-sin 8) (5) 

where g is the afocal magnification of the variable mag 
nification section, h is the observation optical system 
axis height of the ray incident on the pane-parallel plate 
59, t is the thickness of the plane-parallel plate 59, n is 
the refractive index of the plate 59, and 8 is the angle 
made by the plate 59 with the plane perpendicular to the 
optical axis. Also, when the afocal magnification is 
small and 1 >>6, the equation results becomes: 

(1-A)xh1/t=8x (1-1/n) (6) 

The sixth embodiment can accommodate, with a 
simple arrangement, the case where the space between 
the optical axes on the exit side of the variable magnifi 
cation optical system and the space between the optical 
axes of the ocular optical system vary with the change 
of magnification. 
A seventh embodiment is constructed as shown in 

FIG. 18 and has the same arrangement as the fourth 
embodiment except for the reflecting members. Either 
one of prisms 60 and 61 with the same vertical angle a 
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10 
or both of them are moved to change a space t between 
the two prisms 60 and 61. Thereby, the observation 
optical system axis height can be changed. A movement 
d of the axis height in this case is given by 

where n is the refractive index of each of the prisms 60 
and 61. 
The relationship brought about by the changeover 

from the first condition (the magnification g1 and the 
observation optical system axis heighth) to the second 
condition (the magnification (32) is given by 

A Xh = f°2X(h--d) (8) 

The seventh embodiment has an easy mechanical 
design because the direction of movement for the 
prisms coincides with that of the variable magnification 
optical system. Also the relationship between the dis 
placement of the magnification and the movement of 
the prisms is consistent. 
An eighth embodiment is constructed as shown in 

FIG. 19 and is provided with a converting mechanism 
for the observation optical system axis height between 
the objective lens 21 and the variable magnification 
optical system 22. This mechanism, as shown in FIG. 
20, is such that the prisms 62 and 63, which are made of 
glass materials of a refractive index n and have conical 
surfaces of the same vertical angle with a convex and a 
concave facing to each other, are moved to change the 
space t. The observation optical system axis height is 
changed accordingly. When the vertical angle of the 
cone is represented by y so that a = 7/2-y, the rela 
tionships between the magnification and the displace 
ment are expressed by Equations (7) and (8) shown in 
the seventh embodiment. Further, as depicted in FIG. 
21, the conical surfaces may be located on the outside. 
In this case, the displacement t of the space between the 
prisms 62 and 63 and the movement d of the observation 
optical system axis height are connected with each 
other, instead of Equation (7), by the equation: 

(9) tx {-cosa. x sina -- sina(n - sina)) 
in x (sina + cosa(n - sina)} 

For the situation when the ocular optical systems 53 
and rotated around the optical axis of the variable mag 
nification system, the eighth embodiment, unlike the 
fourth to seventh embodiments, does away with the 
need for interlocking the ocular optical systems 53 and 
a converting optical system for the observation optical 
system axis height (the optical system composed of the 
prisms 62 and 63). Hence, although the converting opti 
cal system for the observation optical system axis height 
is separated from the ocular optical systems 53, a com 
plicated arrangement is not required for the eyepieces 
53 are rotated. 
Although the fourth to eighth embodiments each 

have the afocal variable magnification optical system 
22, the ninth embodiment, as shown in FIG. 22, is the 
example of the stereomicroscope in which a variable 
magnification optical system 64 is not the afocal optical 
system. In this case, if an internal inclination angle 8 is 
constant, an angle e, which is made by the optical axis 
emerging from the variable magnification optical sys 
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tem with the optical axis of the observation optical 
system varies according to the magnification change. 
Furthermore, since the optical axes of the observation 
optical system converge at an image surface, both the 
angle and the corresponding height of the optical axis 
change except for the image surface. It follows from 
this that such a correcting mechanism for the observa 
tion optical system axis height corrects the angle and 
the height. Thus, two places must be moved in associ 
ated with the variable magnification optical system 64. 
Moreover, since the variable magnification optical sys 
tem is not afocal, the distance from the exit surface of 
the variable magnification optical system 64 to ocular 
optical systems 68 is changed and perfocality is also 
varied. 
The ninth embodiment is, therefore, constructed so 

that the rotation and the movements in the direction 
perpendicular to the optical axis of movable reflecting 
members 65 keep the emergent optical axis constant. 
The movements of movable prisms 66 each twice 
reflecting the optical axis therein also maintain the per 
focality. The light, after leaving the prisms 66, is di 
rected toward the ocular optical systems 68. Each of the 
movable prisms 66 may well be substituted by two mir 
OS. 

When the height from the optical axis of the variable 
magnification optical system 64 to each movable re 
flecting member 65 is denoted by h, the angle made 
with the optical axis of the movable reflecting member 
65 by , and the height from the optical axis of the 
variable magnification optical system 64 to the entrance 
surface of the prism 66 by m, the following equations 
are obtained: 

h=axexsin 8/(g2-sin 8) (10) 

= 7/4-sin (sin 6/8) (11) 

m=p--g/2-ax axsin 8/2/(6-sin 8) (12) 

where a is the distance from the image surface to the 
movable reflecting member 65 in the direction of the 
optical axis of the variable magnification optical system, 
p is the distance from the optical axis of the variable 
magnification optical system 64 to the entrance surface 
of the movable prism 66, and q is the distance from the 
reflecting point of the optical axis of the movable re 
flecting member 65 at the minimum magnification of the 
variable magnification optical system to the entrance 
surface of the movable prism 66. 
The ninth embodiment, although complicated in cor 

rection, can be downsized. 
What is claimed is: 
1. A stereomicroscope comprising: 
an objective lens having a single optical axis; 
a single variable magnification optical system pro 

vided on an optical axis common with said single 
optical axis; 

a splitting optical system for splitting light emerging 
from said variable magnification optical system 
into a plurality of optical paths; 

an imaging lens and a single eyepiece disposed in at 
least one of said plurality of optical paths, said 
eyepiece having a diameter larger than an inter 
pupil distance of an observer; and 

an image erecting optical system disposed in an opti 
cal path between said splitting optical system and 
said eyepiece, 
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12 
wherein optical paths emanating from an object 
toward the eyes of the observer deviate from said 
optical axis of said objective lens, said variable 
magnification optical system, and an optical axis of 
said eyepiece, and said splitting optical system and ' 
said eyepiece are disposed so that the said eye 
pieces can rotate about an optical axis common to 
said objective lens and said variable magnification 
optical system. 

2. The stereomicroscope according to claim 1, 
wherein said image erecting optical system has a plural 
ity of reflecting surfaces and said image erecting optical 
system is disposed so that said image erecting optical 
system can rotate about an optical axis incident thereon. 

3. The stereomicroscope according to claim 2, 
wherein said eyepiece is disposed in each of said plural 
ity of optical paths, having a diameter larger than an 
interpupil distance of an observer. 

4. The stereomicroscope according to claim 1, 
wherein said imaging lens has an optical axis common 
with said single optical axis, and is disposed between 
said variable magnification optical system and said split 
ting optical system. 

5. A stereomicroscope comprising: 
an objective lens having a single optical axis; 
a single variable magnification optical system pro 

vided on an optical axis common with said single 
optical axis; 

a splitting optical system for splitting light emerging 
from said variable magnification optical system 
through portions different from one another into a 
plurality of optical paths to travel in directions 
different from one another; 

a pair of eyepieces disposed bilaterally in at least one 
of said plurality of optical paths; and 

an image erecting optical system disposed in an opti 
cal path between said splitting optical system and 
said pair of eyepieces, 

wherein optical paths emanating from an object 
toward the eyes of an observer deviate from an 
optical axis of each of said objective lens and said 
variable magnification optical system and reach 
said pair of eyepieces, and said splitting optical 
system and said pair of eyepieces are disposed so 
that they can rotate about an axis parallel to an 
optical axis common to said objective lens and said 
variable magnification optical system. 

6. The stereomicroscope according to claim 5, 
wherein said image erecting optical system is disposed 
so that said image erecting optical system can rotate 
about an optical axis incident thereon. 

7. A stereomicroscope comprising; 
an objective lens having a single optical axis; 
a single variable magnification optical system pro 

vided on an optical axis common with said single 
optical axis; 

a first splitting optical system for splitting light 
emerging from said variable magnification optical 
system through portions different from one another 
into first, second, and third optical paths; 

a second splitting optical system for splitting said first 
optical path into two optical paths; 

a first lens disposed in one of said two optical paths 
split by said second splitting optical system; 

a second lens disposed in said second optical path; 
a third lens disposed in the other of said optical paths 

split by said second splitting optical system; and 
a fourth lens disposed in said third optical path, 
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wherein said first lens and said second lens make a to an optical axis common to said objective lens 
pair to constitute a bilateral eyepiece for one ob- and said variable magnification optical system. 

8. The stereomicroscope according to claim 7, 
server, and said third lens and said fourth lens make wherein said second optical path and said third optical 
a pair to constitute a bilateral eyepiece for another path are arranged to be movable with respect to the first 
observer, said eyepiece being disposed so that each optical path. 
bilateral eyepiece can rotate about an axis parallel k l k is 
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